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1 
This invention relates fo improvements in 
speed responsive mechanisms used for various 
purposes, such as (1) control of throttle valves, 
and fuel metering and by-pass systems of elastic 
fluid engines, (2) control of pilot valve plungers 
of servo-motors in hydraulic governors and 
boosters, (3) control of electrical switches, and 
(4) control of other mechanisms limiting or de- 
pendent upon rotational speed. The objects oï 
the improvements are: flrst, fo eliminate parts, 
used in similar mechanisms of current design, 
required to hold the oscillating thrust bearing in 
position ai the center of rotation of the mecha- 
nism; examples of such parts are, (1) sleeves ac- 
tuated by levers from fly-balls and guided by ex- 
tensions of drive shafts, (2) sleeves actuated by 
linkages from fly-balls and guided by extensions 
of drive shafts, (3) various plungers and pistons 
actuated by levers from fly-balls and guided by 
cylinders in shafts, etc.; second, fo improve the 
performance of speed responsive mechanisms by 
eliminating friction encountered in .current de- 
signs unless extremely close tolerances are main- 
tained, from fly-balls fo thrust bearings; and 
third, fo reduce the cost of manufacture of ac- 
curate speed responsive mechanisms by the elim- 
ination of some costly parts, by a construction 
permitting more liberal manufacturing toler- 
nces, and by other means made apparent by the 
following description relating te the-accompany- 
Ing drawing. 
This invention may be made as illustrated in 
he accompanying drawing, in which Figure 1 
ts a vertical section of the entire mechanism; 
igure 2 is a vertical section of the mechanism 
taken as indicated ai 2--2 on Figure 1; Figure 3 
is a horizontal cross section of the mechanism 
taken as indicated ai 3--3 on Figure 2; Figure 4 
is a vertical sectional detail view of the fly-ball 
taken as indicated ai 4--4 on Figure 2. 
In Figure 1 the drive shaft I, which has suit- 
able bearings and housing and is driven by the 
unit under control, is fastened fo and drives the 
fly-ball carrier 2. The fly-balls 3 are flted fo the 
fly-ball carrier 2 in a manner that permits their 
angular movement around their respective fly- 
ball pins 4. 
The torque ai the fly-ball pins 4, caused by the 
horizontal rotation of the fly-balls 3, resolves 
itself into forces transmitted fo the bear- 
ing member 8, by means of the fly-ball cams 
Figure 4, which bear on a thrust member 8« ro- 
tatably supported from the member 8 through 
anti-friction bearing elements 8b. These forces 
are opposed by the adjustable resilient means , 
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Figure 1, through the resilient means lever , the 
thrust bearing yoke 8, and the thrust bearing 
yoke pin 9. 
When the horizontal-rotation of the fly-balls 
 3, Figure 1, exceeds a speed determined by the 
adjustment of the resilient means 6, the fly-balls 
3 move outward around the fly-ball pins 4 fo 
an extent determined by the calibration between 
the fly-balls 3, and the resilient means 6. By 
10 means of the fly-ball cams 12, Figure 4, the out- 
ward movement of the fly-balls 3, Figure 1, is 
transformed into linear movement a the thrust 
bearing 8, which causes an angular movement of 
the control shaft 0 to which the bearing yoke 8 
1 is fastened. This angular movement is trans- 
ferred fo the mechanism under control by a suit- 
able control lever , fastened fo the control 
shaft I}. When the speed of horizontal rotation 
of the fly-balls 3 is reduced the reverse occurs. 
20 The bearing membei 8, Figure 1, is held in 
position on the axis of the mechanism by the 
thrust bearing yoke 8, which is fastened fo the 
control shaft 10. The thrust bearing yoke pin 9 
permits the axis of the thrust member Sa fo re- 
25 main parallel to the rotating drive shaft ! of the 
mechanism as the thrust bearing yoke 8 swings. 
This system eliminates the necessity for levers 
from the fly-balls, and a sleeve guided by an ex- 
tension from the drive shaft, or other arrange- 
30 ments covered in the second paragraph. 
Referring fo Figure 4, the fly-balls 3 are made 
of laminations fastened together by rivets 3. A 
smooth hole for the fly-ball pin 4 is economically 
provided by the keyed partial bushing 14, ex- 
35 tending the width of the fly-ball carrier. Clear- 
ance for the cam of the mating fly-ball is ac- 
complished as illustrated in Figure 4. 
I claim as my invention: 
1. In a speed-responsive mechanism, a rotat- 
40 able shaft, an arm mounted for swinging more- 
ment about a flrst axis, a thrust member sup- 
ported from said arm independently of said shaft 
for swinging movement about a second axis par- 
allel to but spaced from said lïrst axis, said flrst 
45 axis being located in a plane perpendicular fo 
said shaft and spaced therefrom by a distance 
such that the axis of the shaft will be approxi- 
mately tangent fo the path followed by said sec- 
ond axis as the arm swings about the flrst axis 
50 whereby said thrust member may more for a dis- 
tance extending generally along said axis, said 
thrust member having a generally plane thrust- 
face intersected by the shaft-axis and maintain- 
able generally normal fo the shaft-axis by swing- 
55 ing of the thrust member about said second axis 
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as said arm swings about the first axis, fiy 
weights pivotally supported from said shaft for 
outward swinging movement under the influence 
of centrifugal force as the shaft rotates, said fly 
weights having portions engaging the thrust- 5 
face of said thrust member to exert an arm- 
swinging thrust thereon as the fiy weights swing 
outwardly, and yielding means acting on said 
arm to oppose swinging thereof by thë thrust 
which the fiy weights exert on the thrust mem- 10 
ber. 
2. The invention set forth in claire i with the 
addition of a bearing member pivotalIy mounteoE 
on said arm at said second axis, said tln'ust mem 
ber being mounted on said bearing member for 15 
rotation about an axis perpendicular fo said sec= 
ond axis and parallel to the axis of the shaït. 
3. The invention set forth in claire 1 with the 
addition of an anti=friction bearing supporting 
the thrust member from the bearing member. 20 

4 
4. The invention set forth in claire 1 with the 
addition that said fiy weights have interdigitating 
portions on vhich said cam surfaces are p= 
vided. 
LE ROT VALENTINE BRADNICK. 
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